Background and Aims: Excision of meniscal tissue has been shown to increase the risk of degenerative changesofthe kneejoint. Whenever possible, meniscusrepairhas become the procedure of choice for treatment of meniscal tears. Materials and Methods: The present retrospective study evaluated the healing results of 77 meniscal ruptures treated with the an all-inside technique (Biofix meniscus arrow). The study group consisted of 73 patients with 77 longitudinal, vertical meniscal ruptures treated at Helsinki University Hospital between the beginning of January 1997 and the end of March 2001. The patients who had not received secondary surgery for failed repair during the follow-up periodwere examined clinically and with MRI.
INTRODUCTION
Total and partial meniscectomies have been shown to increase the risk of secondary arthritis of the knee joint (8, 13, 15, 14, 11) . The meniscus acts as as hock absorber in distributing the forces of weight-bearing on the joint surfaces. It also helps to provide alubricating effect on the knee joint, provides some degree MATERIALS AND METHODS Eighty-three consecutivepatients with meniscal tears were treated with bioabsorbable arrows at HelsinkiU niversity Hospital during afour-year period between the beginning of January 1997 and the end of March 2001. The meniscus lesions repaired werel ongitudinala nd vertical ("buckethandle lesions" displaced or in situ) and situated either in or near the vascular zone. Tenpatients wereexcluded from the study, seven of whom couldnot be traced. Oneexluded patient underwent ar efixationo fap reviously repaired meniscal rupture. Twop atients weree xcluded, since they had been treated with ac ombined technique with arrows for fixation of the posterior horn and inside-out sutures for the corpus area. The final study group consisted of 73 patients with 77 meniscal ruptures treated with bioabsorbable arrows (Table 1. ). Thirty-five of the ruptures werem edial and 42 lateral. Thirty-eight of the meniscal ruptures were under six weeks of age and 39 werem oret han six weeks old (Table 2. ). Twenty meniscal ruptures were luxated at the timeofthe arthroscopyasasign of marked instability.Sixteen of the luxated ruptures wereisolated meniscal injuries and four combined injuries (meniscal and ACL tear). Thirty-four meniscal tears werer epaired in conjunction with ligament reconstruction (Table 1. ). In the remaining 43 meniscal tears only the meniscal injury was treated. Twenty-nine of those wereanterior-cruciate-ligament stable and in 14 of them therewas an ACL-injury that was not treated. The mean age of the patients at the time of the surgery was 31 years (range 15-58 years). The average lengthofthe follow-up was 25 months (range 6-56 months). During the follow-up period 26 patients had undergone secondary surgery of the 26 repaired menisci. The remaining 47 patients with 51 meniscal ruptures who had not received secondary surgery wereoffered acontrol with aclinical and MRI examination.T his groupc onsisted of 28 males and 19 females.
OPERATIvE TECHNIqUE
The meniscaltears werefixed with meniscal arrows as previously described by Albrecht-Olsen et al. (1, 2). Meniscal
(1, 2). Meniscal Meniscal arrows (Bionx Implants Ltd., Tampere, Finland) of alength of 10, 13, and 16 mm wereu sed. The most often used implant was the 13 mm arrow.The arrows wereplaced at an interval of 5mm. The averageamount of arrows used per meniscus was 3(range 1-6). In all the operations the arrows wereinserted by the manual method without apistol. Haemarthrosis was observedinassociation of 18 of the meniscal ruptures. The 77 meniscal tears wereoperated by multiple (25) surgeons. Fifty-three menisci wereoperated by a specialist and 24 by atrainee.
POSTOPERATIvE MOBILIzATION AND FOLLOW-UP
Full-range of motion was allowed immediately after the operation.F ull weight-bearing was started at 2-4 weeks postoperatively.A fter three months the patients werea llowed to squat. Return to pivoting sports was allowed after six months.
CLINICAL ExAMINATION
The examination and patient review werecarried out at the out-patient clinic; the Lysholm score( 18) was also determined. The patients werec onsidered to have ac linically successful result if: (a) they had no pain or only mild pain not interfering with activity; (b) therew as neither locking nor significant swelling; and (c) no subsequent surgical procedures wereperformed on the repaired meniscus.
MR IMAgINg
The patients werei maged with a1 .5T unit (Signa MRI Echospeed, generalElectric Medical Systems, Milwaukee, WI) using adedicated extremity coil. The MR imaging sequences used in this study werestandardclinical ones and have been described in detail previously (Mustonen et al., 2006) . Briefly,the imaging consisted of following sequences: coronalT 2-weighted fast spin echo with fat saturation, coronal proton density fast spin echo, sagittal proton density spin echo, sagittal proton density fast spin echo with fat saturation, and axial proton density fast spin echo with fat saturation.
Each meniscus was divided anatomicallyinto three parts: anteriorhorn,body,and posterior horn. The MR signal was assigned to each part. Since the conventional diagnostic criteria cannot automatically be applied to the postoperative meniscus and therei s, to our knowledge, no established grading system for menisci treated with bioabsorbable arrows, the following clinical grading was used: the menisci wereconsidered normal/properly healed if the configuration was normal on each plane and therewas no fluid-filled cleft in the meniscal surface or the fluid-filledc avity was extending less than 1/3 of the meniscal thickness. The meniscus was incompletely healed if the configuration was irregular on any plane and therew as afl uid-filled area extending from the surface morethan 1/3 of the meniscal 
RESULTS
The MRI findings correlated well witht he clinical findings. Therew eren oc linically asymptomatic patients with anon-healed meniscus in MRI. In six out of the asymptomatic 51 menisci, the MRI showed partial healing.
The overallhealing rate in the group of 77 repaired menisci was 66% as determined by the clinicale xamination. The healing rate based on the clinical examination was 56% in the isolated meniscal ruptures and 79% in the ruptures with concomitantly repaired ligamentous injury (p <0.05, Chi-Squaret est). The healing rate was 57% in the group of isolated meniscal injuriesu nder six weeks of age, whereas in the isolated ruptures older than six weeks the healing rate was 53% (Table 2) (p >0.05, Chi-Squaretest). In the group of concomitantl igamentous injury the healing rate based on the clinical examination was 80% in the ruptures under six weeks of age and 79% in thoseolder than six weeks (Table 2) (p >0.05, Chi-Squaretest). The poorest results wereseen in the very long vertical and luxated tears of the meniscus with a38% healing rate, whereas in the non-luxated tears the healing rate was 77% (p <0.01, Chi-Squaretest).
At the time of the primary arthroscopy haemarthrosis was observed in 14 of the 51 ruptures that werelater determined as clinically healed. In the failures hemarthrosis was observed in four of the 26 ruptures (p >0.05, Chi-Squaretest).
The mean age of the patients at the time of the surgery was 31 years (range1 5-58 years). In the group of healed menisci the mean age was 31 years (range 15-58 years) and in the group of non-healed menisci 29 years (range1 4-44 years) (p >0.05, t-test).
The mean of the Lysholm scoreinthe whole group of examined patientsw as 90 (range 55-100). In the patients with an isolated meniscus lesion the mean was 92 (range 63-100) and in those with concomitant ligamentous injury 88 (range 55-100) (p >0. 05, t-test) .
No inflammatory foreign-bodyr eactions weredetected. In one patient, who was rearthroscopied due to ap ain problem, al oose intra-articular meniscus arrow was removed. As ubcutaneous broken arrow was seen in three patients and removed in local anaesthesia.
The average time point for arepeated arthroscopy due to ar eruptured or non-healed meniscus was 14 months (range 2-44 months). Seven (27%) of the reoperated 26 patientswith 26 meniscal tears had suf-fered anew trauma. Most of these menisci underwent partial resection.Eight of them (31%) were, however, treated with refixation (arrows or ac ombination of arrows and inside-out PDS sutures).
DISCUSSION
The MRI findings correlated well witht he clinical findings. None of the patients with at otally nonhealed or reruptured meniscus seen in the MRI was asymptomatic.I ns ix of the clinically asymptomatic 51 menisci the MRI showed partial healing. Ap artially healed meniscus is potentially moresusceptible to reruptures. Thereare several open questions concerning these patients: Will thereb ef urther healing even years after the repair? Should they be allowed to do all kinds of sports? What is the risk of arerupture?
The follow-up arthroscopic evaluation is an invasive procedurea nd thereforeu nsuitable to be used only for experimental purposes. MRI with intra-articular contrast is considered the imagingmethod-ofchoice in patients with meniscal repair (19) . In our study it was not consideredethicallyjustified to perform an invasive procedureinasymptomatic patients. Therefore, in addition to conventionalspin echo imaging sequences, fluid sensitive techniques were used to detectfl uid in possible retears of the meniscus. A high overall diagnostic accuracy can also be achieved with conventional imaging (27) . However,ifaretear was clinically suspected, MR arthrography was performed.
According to the literature, in stable knees the healing rate of meniscal repair in isolated meniscalinjury is 50-75% and over 75% in meniscal ruptures treated in conjunction with ACL surgery (5, 17, 25) . The meniscal healing rates assessed by the clinicale xamination weres imilar to those described in the literature. The healing rate of the whole study group was 66%, 56% for the isolated meniscal ruptures and 79% for the ruptures with concomitantly repaired ligamentous injury.T he reason for higher meniscal healing rates in conjunction with ACL surgery is unclear,but it has been speculated that the haemarthron could have abeneficial effect (10, 21) . In our study the poorest healing rate was seen in long, unstable, and luxated meniscal ruptures. In experimental studies the pull-outstrength of the meniscal arrows has been shown to be inferior to that of the sutures (4, 9). It is possiblet hat in clinical situations wherev ery long and unstable ruptures aretreated thefixation strength of the arrows is not sufficient alone to provide reliable long-lasting results.
Seven (27%) of the reoperated 26 patientshad suffered an ew trauma. These patients had previously fully recovered from meniscusfixation and wereclinically asymptomatic beforethe new trauma. It is possible that the scar tissue of arepaired meniscus is not as strong as the intact meniscal tissue. Moreover, some of them eniscim ay have been only partially healed.
The results of the repair of meniscus tears tend to be better if the rupturei st reated within 6-12 weeks (22, 6, 7, 26) . In the present study the healing rate was not significantly affected by the age of the rupture. However,w es haret he opinion that tears requiring repair should be diagnosed and treated at an early phase.
The age of the patient did not influence healing in this study.T he effect of the age of the patient on meniscal healing seems to be ac ontroversial issue. Some authors suggest that patient age lower than 30 years has afavourable influence on meniscal healing (25, 7), whereas others report good results of meniscal repair in patients of 40 years of age or even older (3, 20) . Moreimportant than the age of the patient seems to be the quality of the meniscal tissue at the site of the injury.T he margins of the tear should be intact and stable without extensive crushing or degeneration. The luxated meniscus shouldbeplaced into the correct position beforestable fixation.
We conclude that the results of the fixation of meniscal tears seem to be affected by the size of the tear and the concomitanti njuries. The best results weres een in repairs performed in conjunctionw ith ligament surgery.T he poorest results wered etected in repairs of long and unstable displaced meniscal tears. Special attention shouldbegiven to the strength of the fixation. The arrows alone do not seem to be sufficient to provide ar eliable long-lasting result in the repair of very long and unstable meniscal ruptures.
